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The purpose of this study was to compare preschool

children from classes using the Montessori method and Science-A
Process Approach (S~-APA) in the process skill of observation. The '
first stage of the study compared the programs with respect to (1)
the sequential presentation, (2) the use of materials to provide
senscry training, (3) practice acquired through activities, and (4)
the role cf the teacher. Conclusions were that because S~APA and
Montessori seemed to have common elements and because both had taught
the process of observation, there was a reasonable justificaticm to
compare student competence in observation. The second part of the
study compared the competence on observational tasks of three groups
of 25 children, ages 5 and 6. The first group received Montesscri

- training for two years in preschool, the second group used S-APA for
one year with background of another type of preschool that excluded
Montessori, and the third group which served as a control had neither
Montessori nor S-APA training in their two-year preschool experience.
Students were tested on a set of observational tasks from the text,
the Science Process Instrument. Findings showed no significant
differences between the Montessori and the S-APA preschool students
in regard to competence in observation. Both the Montessori and the
S-APA groups scored higher than the.control group. (DT)
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In the past decade there has been a renewed concern for
innovative science curriculum in elementary schools concurrent
with the development of ne&_techniques inxearly childhood
education.- Concern for processes of learn.ng in these two areas:
led té many changes in science and early childhood education.

Researchers in early childhood education found tha£ the
first six years of life are the most important for leérning
(Shane, 1969). This revelatioh stimulated the government to
promote early childhood programs to develOp.the learning potential
of young children. As these programs, such as Headstart, were
being tried out in the 1960'3,‘a renewed interest was directed
toward the Montessori method (Lillard, 1972)..

Program development for elementary science was another
concern of educators in the 1960's. The federal government, again

played a part in funding programs to make science more meaningful

vwuang children. Science-A Process Approach (S-APA), a science

structured around science processes, is one of the
programs that resulted from the federal fuﬁding.

The basic skills of S—APA.are learned in kindergarten
through grade three, the early childhood years. One of the basic
process skills is observation which serves as the focus for this
study. Observation is a process skill that seems to be developed
both in S-APA and in the Montessori method as a basic learning

process. According to the writers of S-APA, one of the major
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'goals.of S-APA was Lo develop oObscuvational skills through the
use of the senses by manipulating the materials designated.in
the exercises (AAAS, 1968). Maria Montessori also designed her
didactic.material to educate the senses and to develop observation
skills of children /Montessori, 1964). The age fange for Montessori
and S-APA normally overléps in the early childhood years of five
.through seven. This study focuses on the years of five through
six, the year that would normally be considered as the kindergarten
year.

The ?roblem

The purpose of this study was to compare preschool children‘-
from classes using the Montessori method and S~APA in the process
skill of observation. To.ensure that the two programs had common
objectives to make a yalid comparison (Kamii and Elliot, 1973), the
first stage of the study compared the programs with respect to
(l).the sequential presentation, (2) the use of materials to
provide sensory training, (3) practice acquired through activities
and (4) the role of'the teacher.

The second part of the study was an investigation of the
competence on observational tasks described in the learning hier-
archy constructed for s~APA. This aspect of the study compared
the competence 6£vobservational tasks of three groups of children.‘
Thé first group received Montessori training for two years in

preschool. The second group had used S-APA for one year with
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a background of another type of pi:2school that excluded Montessori.
The third group had neither Montessori nor S-APA training in their
two year preschool experience. As a basis of comparisoﬂ, each of
the groups was given a set 6f observational tasks from the text,

the Science Process Instrument.

Part One of the Study -

(1) The sequential dfganization of S-APA is developed thraigh
a hierarchy of skills patterned on research that has been.carried
out by Gagné and his associates (Gagné, 1965) . Iﬁ.S—APA; the
process skills are arranged in a behavioral hiérarchy to indicate
gradated levels of scphistication..vMontessori, algo, developed
a sequential approach. She analyzed motor movements that were
congruént with her analysis of the child's cognitive development.
From this knowledge, she designed didactic material to be used in
a graduated sequence to provide an integrated structure for the
child's learning experience (Montessori, 1964, 1265).

(2) Materials provide sensory training in S-APA. In this
scieﬁce program the child's success in attaining behaQiors using
the discriminatién skills of the senses is dependent upoﬁ the
_ manipulatiOn of the material (AAAS, 1967). Montessori materials
are designed to indicate errors allowing the & ild to make necessary.
corrections. According to Montessori (1965) these self-correcting

materials promote successful independent learning and motivate him



4

'to engage in more cohplex problem 0lving behaviors. .These self-
correcting materiais prdvide the child with immediate information
conéerning the results of his respohses. If the child makes a
mistake, he will normally correct himself on the next trial instead.
of repeating the mistakg.

(3) Practice acqguired througl activities is an essential
element in both approaches. According to Gagné (1965), who helped
develop S—APA, practice is a condition needed to attain che
learning of the'processes. This practice is provided in S~-APA
by a rich source of activities for each lessoﬂ. In Monﬁesgori,
however, practice occurs in a different form in that the child
repeats the activity without variation. This repetition facili-
tates the development of a high degree of proficiency in the
various skills (Evans, 1971).

(4) The role cof the teacher in S-APA and the Montessori
method is to introducé the lesson as a problem solving activity.
In S-APA the teacher sets the stage, but guideS‘ﬁhe child in the
lesson. Whéreds, in thé Montessori method the teacher also sets
the stage, but relies upon the self-teaching of the didactic
material to accomplish the objectives of the lesson.

In S-APA there are eight lessons in the process of obser-
vation covered in the first year of the program. All of these
are taught in the Montessori approach with the exception of
Obéerving 5 involving color changes and Observing 6 involving

solids and liquids.




Because S-APA and Montessor! scemed to'have_common clements
and because both programs seemed to have taught the proce s of
observation there was a reasonable justification to compare
student competence in the process of observation from the two

programs.

Part Two of the Study

The subjects for this study were 75 preschool children,
five to six years of age. Twenty-five of these children were
enrolled in a Montessori school in Dallas, Texas, 25 were from
a priVate kindergarten in San Antonio, Texas, where neither
S-APA nor Montessori were used. This last groub served as a
control for the study to ascertain whether the achievement in
the process of observation was a result of the instrﬁction or
was the result of some other factor.

Selection of the sample was contrq}led by the socio-
economic levél, the number of yeafs in preschool, and the age
level of the children. All of the chiléren were from schools
enrclling upper middle class éhildren. The socio—econoﬁic
status was verified by the school adminiétrators on the basis
of the parent's professions and the neighborhecod in which they
lived. Only students who had two or more years of preschool
were used in the éample. This information concerning the amount
of preschool fcr each subject was obtained from school records.

All the children were five or six years old according to the

¥



school records.

‘"he Science Process Instrument (SPI) was used to determine

the competence of students in the process of observation. This
test was chosen on the basis of its organization and the behavior-
al tasks it measures. In this test, sixty-eight tasks assess the
specific behaviors in the process of observation and are organized
- into the same sequence as the observation competence in the learn-
ing hicrarchy developed for S-APA.

fhe SPI was individually administered to the subje;ts by
the investigator in an effort to control tbe variable of different .
test administrators. To help el minate unfamiliarity the test
administrator playéd a group game with the classes involved in
the study using questions similar to the task questions from the
SPI. The testing time for each of the 75 children ranged from 10
‘to 40 minutes depending upon the task level the.child achicved in
the SPI. After the child had three incorrect responses, the

testing was terminated.

Findings
The means from the competence level of each of the groups
was compared by use of a t test at the .05 level of confidence.
Table 1 indicates that there is no significant difference between
the MontesSori'and the S-APA preschool students in regard to

competence in observation tasks.



TARL: 1

COMPARISON OF MONTESSORI CIHILDREN
WITH S-APA CHILDREN IN OBSERVATION

TASKS
Groups Mean - D.F. T-ratio P I,
Montessori 26.52 N
49 .000 .S813 Not reject
S5-APA 26.40 '

Table 2 shows that there is a significant difference betwecen the

Montessori and the Non-Montessori/Non-S-APA preschool groups.

TABLE 2

COMPARISON OF MONTESSORI WITH NON- MONTESSORI/
NON-S-APA IN OBSERVATION TASKS

Groups Mean D.F. T-ratio P L Hg

Montessori 26.52 : _
49 9.816 .0033 Reject
Non-Montessori 12.64 '
non-S-APA

In comparing the S-APA with Non-Montessori/Non-S-APA preschool
children Table 3 shows that there is a significant difference

between the two groups.




TAITVE 3

COMPARLISON OF S-APA WITIl NON-MONTESSORI/
NON-S—-APA IN OBSERVATION TASK3

Groups Mean D.F. ‘T-ratio P Hy
S—-APA 26.40 :
49 8.338 . 0048 Reject

Results from these comparisons indicated that Montessori
preschool children achieve as well as S-APA preschooi children
in competence on observational tasks. The data also gave evidence
that the same skills in the process of observation were acquired
by children using either the Montessori method or S-APA. A
comnparison of the means of the S5-APA or Montessori group with the
preschool group having neither S—APA nor Montessori (Table 2 and
Table 3) seemed to indicate that children need to be taught the
process of observation. This conclusion was supported in a study
by Thier (1965) in which he found that observational skills need
to be taught, thét‘they are not acguired incidentally.

In anélyzing specific data for the tasks of observation
taught in the first year or Part A2 of S-APA the following was
found. Thé tasks dealing with naming and identifying primary
colors were the only tasks correctly completed by all ﬁhe childre?;.-

from all the groups. Apparently this is a skill that is emphasized
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*in preschools and not.unique to Mcatessori or S-APA. Although
changes in color and substance arec not part of the specified
lessbns froﬁ Montessori, the Monteésori children did better than
the S-APA children on these tasks.

The majority of the children coﬁpleted ten tasks in all
of the groups. Of the p;eséhool children who had neither Montessori
nor S-APA only one child was able to go beyond Task 27 to Task

62. His teacher remarked that his father was a science teacher.

Conclusions

Since observational skills provide directed lgarning
experiences for sensory education, the Efocess of observation
could be inco#porated into the early childhood curficulum. Organ-
izing the prescho&i around intellectual skills and competencies from
such processes as Observatio, rather than subject matter tépics
(Hﬁrd and Gallagher, 1968), could provide a basis for the curric-
ulum of young children. Acguisition of obscrvational skills may
aszist learning in other subject areas such as reading, mathematics,

. language arts, and social studies providing a basis for a substantial
readiness program in these content areas. Competence in observational
skills has a poéitive effect in. the primary grades according tb studies
by Di Lorenzo and others (1969), and Ayers and Mason (1969).

The present study emphasized similarities in S-APA and the:

Montessori method in teaching the process skills of observation.

Differences do exist in the two programs, however, and specific
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techniques could be éxchanged betvnen S-APA and the Montessori
methoé to_emp;ement each program. For example, thé S-APA teacher
might rely on the materials to teach the lessons rather than
directing the learning. According to Butts (1973), a writer of
S-APA, using the program for independent learning experiences would
not be in opvosition to its basic philosophy.

Montessori teachers might also incorporate certain aspects
of S-APA into their method of teaching. Since many of the Montessori
lessons in observatiqn are similar, the Montes:zori teacher might be
able to use the clear behavioral objectives to establish a concrete, .
method for evaluation. Montessori teachers can also use S-APA
lessons as a basis for ideas for Variation.in activities.

Since Montessori equipment is very expensive, the teachers
might include some of the material épecified for S-APA which is
more commond and more easily obtained. A Montessori préschool from
a poverty district in Austin, Texas, has adapted this idea by
developing a program using. equipment suggested by S-APA for teach-
ing the process skills with the Montessori method (Jackson, 1973).

The same study could be extended to relate achievement in
observational competence to achievement in reading readiness. An
investigation of this type would provide evidence for the implication
made within the present study that the process of observation affe;ts

1

readiness in content areas.
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